Clustering is an important concept to reduce the energy consumption and prolonging the life of a wireless sensor network. In heterogeneous wireless sensor network some of the nodes are equipped with more energy than the other nodes.
INTRODUCTION
Recent technological advances in hardware and communication technology enable the development of tiny sensors with limited signal processing and wireless communication [9] . Sensor network consists of hundreds or thousands of unattended sensors which are randomly deployed in the area of interest. Wireless sensor network have made reach in many critical applications like battlefield surveillance, habitat monitoring, transportation traffic monitoring [1] , [2] , [3] .
Sensor nodes are highly energy constrained devices as they are battery operated devices and due to harsh deployment of nodes it is not possible to charge or change the battery of nodes. Thus energy efficiency and stability of network are the major research issues in wireless sensor network. Cluster based routing algorithms are good for increasing the energy efficiency, stability and performance of the sensor network.
In cluster based scheme sensor network is divided in to a number of clusters and a set of nodes from these clusters are periodically elected as the head of the cluster (CH) and these cluster heads collects the data from non-CHs nodes, aggregates the data and then send it to the base station [2] [3].Thus clustering is an important concept for evenly distributing the energy load in the sensor network. In heterogeneous network some of the nodes have more energy than the other nodes, which is the source of heterogeneity. DBCP is a novel energy efficient distance based cluster protocol for heterogeneous network. DBCP suggests a new Cluster head (CH) election mechanism based on the initial energy of nodes and the average distance of the nodes from the sink. The protocol is an improved version of SEP protocol presented in [7] and simulation result shows that it is more efficient than SEP.
The rest of this paper is organized as follows. Section 2 presents the related works. Section 3 describes the heterogeneous model and radio energy model, Section 4 describes DBCP protocol, Section 5 explores the simulation results and finally paper is concluded in Section 6.
RELEATED WORK
Clustering schemes are of two types: Homogeneous and Heterogeneous. In homogeneous clustering all the nodes have same amount of energy and in heterogeneous schemes nodes have different amount of energy. Designing cluster based routing schemes for heterogeneous network is a difficult task [9] . As a result most of the clustering schemes proposed for the wireless sensor network are homogeneous such as LEACH [4] , HEED [6] , and PEGASIS [8] .
In clustering schemes cluster head have to spend more energy as they have double responsibility to get the data from the non cluster nodes, aggregates the data and then send it to the sink. For example LEACH [4] periodically assigns the duty of cluster head to different nodes and distributes the energy load by rotating this duty. LEACH [4] is good for homogeneous network but its performance is degraded in heterogeneous network [7] .
HEED [6] is another important distributed clustering algorithm for homogeneous network in which residual energy of the nodes is used as main criteria for electing the cluster head. When HEED is applied to the heterogeneous network low energy sensor nodes may have higher election probability than the higher energy nodes. In PEGASIS [8] nodes are organized to form a chain and this chain can be either computed by the sensor nodes or by sink. Global knowledge of the network topology makes the implementation of PEGASIS difficult.
In [7] authors have proposed a new heterogeneous aware sensor network protocol named SEP. SEP elects cluster head based on the initial energy of nodes and it is a protocol for two level heterogeneous network. DEEC [9] proposed an algorithm in which cluster head is selected on the basis of probability ratio of residual energy of the node and average energy of the network.
In [10] strengths and weakness of many existing and new protocols are analyzed. EEPSC [10] divides the network into many static clusters and use cluster heads to distribute the load among high energy nodes. EEHCA [11] uses a backup concept for cluster heads to increase network life. EDGA [12] uses weighted election probabilities to elect cluster head for handling the heterogeneity of the network. EECDA) [13] uses a heterogeneous aware network model and maximum residual energy path for data transmission. In [14] authors have proposed a new distance based scheme for cluster head selection for increasing the network life.
HETEROGENEOUS NETWORK AND RADIO ENERGY DISSIPATION MODEL

Heterogeneous Network Model
This section describes the heterogeneous wireless sensor network model used in the paper. Network model consists of N sensors which are randomly deployed in a 100 X 100 square meters region as shown in Figure 1 . Some of the assumptions made about the network model and sensors are as follows:

Base station is located in the middle of the sensor field.
 Base station and nodes are stationary after deployment.
 Nodes continuously sense the region and they always have the data to send to the base station.
 Nodes do not have any knowledge about their location i.e. they are location unaware.
 Some percentage of the nodes have high energy then the other nodes  Due to the harsh environment condition it is not possible to recharge the batteries of the nodes.
As described in [7] energy dissipated by the cluster head in a round is given by the Equation (1)
Where k is the number of clusters, E DA is the data aggregation and d toBS is the average distance between the cluster head and the sink. The energy dissipated by a non-CH node is given by the Equation ( 2)
The total energy dissipated in a cluster per round is given by Equation (3).
By substituting the Equation (1) and Equation (2) in Equation (3) we can find out the energy dissipated during a round which is given by the Equation (4)
Optimal no of clusters can be obtained by differentiating E Total with respect to k and putting it equal to zero.
According to [7] the average distance from cluster head to the sink is given by Equation (6)
The optimal probability (p opt ) of a node to become cluster head is given by the Equation (7) p opt 
Radio Energy Dissipation Model
This paper use the Radio energy model as described in [4] . Both free space (d 2 power loss) and the multipath fading (d 4 power loss) channel model is used depending upon the distance between the transmitter and receiver. If the distance is less than a particular threshold value then free space model are used otherwise multipath loss model is used.The amount of energy required to transmit L bit packet over a distance, d is given by Equation (8).
E elec is the electricity dissipated to run the transmitter or receiver circuitry. The parameters ε mp and ε fs is the amount of energy dissipated per bit in the radio frequency amplifier according to the distance d 0 which is given by the Equation (9) .
For receiving an L bit message the radio expends the energy given by Equation (10) E RX (L) = L * E elec (10) 
DBCP PROTOCOL
DBCP contains three types of sensor nodes (i.e. normal, advanced and super) which are randomly deployed in the sensing region. Let m be the fraction of advanced nodes among normal nodes and m 0 is the fraction of super nodes among advanced node [13] . Let us assume that initial energy of the normal node is E 0. The initial energy each of the advanced and super nodes are E 0 (1+a) and E 0 (1+b) where a, b means that advanced and super nodes have a and b times more energy than the normal nodes. The total initial energy of the heterogeneous network is given by: 
0 otherwise
The minimum required amplifier energy is proportional to the square of the distance from the transmitter to the receiver. Thus consumption of transmission energy is increased as the transmission distance increases. Cluster heads which are away from the base station require more energy to send the data to the BS. Thus far cluster heads require more energy to send data to BS than the CHs which are nearer to BS.
As a result there is a considerably difference between the energy consumption of the nodes which are nearer to the base station and then those which are far from the base station [14] . To remove this problem DBCP proposes a new distance based probability scheme so that the nodes which are far from the base station have the low chance to become cluster head. Initially after deployment base station broadcasts a signal to all the sensor nodes at a certain power level. Based on this signal strength each node computes its approximate distance from the BS.
Let D i is the distance between node S i and the base station.
The average distance D avg [14] of the nodes can be calculated by using the Equation (18)
According to [14] the Value of D avg can be approximated as
where d TOCH is the average distance between the node and the associate cluster head. d TOBS is the average distance between the cluster head and the sink. Then the system will use the Equation (15), (16), (17) for finding the threshold value of the normal, advanced and super nodes.
SIMULATION RESULS
We have compared the performance of DBCP with LEACH and SEP. For evaluation we have used 100 x 100 square meters region with 100 sensor nodes as shown in Fig.1 .Base station is located in the middle of the sensor field. We denote the normal nodes by using the symbol (o), advanced notes with (+), super nodes by (*) and the Base Station by (x). Radio parameters used for the simulations are given in Figure 2 shows that network lifetime of DBCP is more than LEACH and SEP as first and last node dies later in DBCP as compared to LEACH and SEP. Figure 3 shows that no of alive nodes are more in DBCP as compared to LEACH and SEP. Figure 4 shows that number of packets send to Base station is more in DBCP as compared to LEACH and SEP. Thus throughput of DBCP is more than SEP and LEACH. 
CONCLUSIONS
DBCP is a protocol for three level heterogeneous networks for taking the full advantage of heterogeneity. It improves the network lifetime, stable region and throughput of the network.
To increase the energy efficiency of the network DBCP introduces a new distance based probability scheme in the system so that nodes which are near to the base station have the higher chances to become the cluster head. In this paper most of the aspects of the cluster based heterogeneous network have considered however future work includes introducing some level of mobility in the network . 
